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■ and a ewitcb- 

I^f^'^ switching the codec 
secbons (108.109) and to pwfonn codinT^ 
unpts of pages in Ona communicalion wrfe 
depending on whether each page Is a cdkir 
tmage or a monot^irome image. Whether each 
P^e IS constituted tjy a coTor image or a mono- 
Chrome tmaga Is set in advance, and corre- 

f^). Cod^g « perfomied by a coding 5cr>efn8 

botf> the codec sections (108J09) are stored in 
a hard disk (107) and the data coded by a 
oodmg s^eme. which an apparatus (300) at the 
other end of a communicatfon line can han^fle 
^ read out and liansmitied. 
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The present Invention r^tes to an image trans- 
mission apparBtus and, more particularly, to an im- 
age transmission apparatus whrch can select one of 
coding schemes suitable for color image data and 
monochrome image data in units of pages depending 5 
on whether a tiansnrussion page is constituted by col- 
or image data or monochnjme image data, when, for 
example, data having both color and monochroine 
document data is to be transmitted. 

In a conventional apparatus of this type, docu- io 
ment data having both color and monochreme docu- 
ment data is transmitted as foDows, Afl the document 
data is considered either color document data or 
monochrome document data. The document data is 
then coded by a color image coding scheme suitable i5 
for color document data or a run-Jength coding 
scheme suitable for nfwnochrome document data so 
as to be transmitted depending on whether the docu- 
ment data 15 considered as color or monochrome 
document data. 20 

Alternalh^ely, in order to transmit color document 
data and monochrome document data by different 
coding schemes, document data is transmitted in two 
communication cycles. 

In other cases, for example, when it Is found that 25 
an apparatus euhe receiving end does not have a col- 
or document coding function, after tran^rnssion of 
the document data as ccdor document data is started, 
the data coded by the monochrome image run-length 
coding scheme is b^ansmrtiied again. 30 

The above-described conventfonal apparatus, 
however, has the roflowing problems. 

(1) If monochrome document data is coded l>y the 
color image coding scheme, the following prob- 
lems are posed when the data is decoded and 35 
printed out 

' Since a black image is printed in three col- 
ors, i.e„ red, green, and bf ue, d high cost is in- 
evitable. 

- An unnecessary ootor Es output on a white 40 
portion, 

■ When a character or the iBce it printed, cofar 
Wurrfng occurs at an edge portfan of the char- 
acter. 

(2) If color document data Is coded by the mono- 45 
chrome Image run-length coding schema, the 
color document data can only be transmitted as 

a monochrome image, 

(3) If color and monochrome document data are 

to be separately fcransmitted, even though the so 
data can be transmitted in one communicatfon cy- 
de» it requires cumbersome operations. Le., sort- 
ing docunr^nts and perfonning transmission 
processing twJca in addition, transmission itself 
invoh^es some cost. ^ 

(4) It Is only after amge conrtmunication is actual- 
ly perfornied upon line connection that an oper- 
ator can check which coding scheme an appara- 



tus at the receiving end can handle. Therefore, 
unless the lype of coding scheme which the ap^ 
paratus at the receiving end can handle ^ 
checked in advance, the coding function of the 
apparatus at the recerying end may differ from 
the coding scheme used at the transmitting end. 
As a result, communrcation and coding process- 
ing must be performed again^ and hence date 
transmission cannot be smoothly performed. 
The present invention has been made to solve 
the above-described problems, and has as its object 
to provide an inage transmis^n apparahis which 
can code even transmission document data having 
both color document data and monochrome docu- 
ment data by using coding schemes suitable for the 
re^ective types of data, and can transmit the docu- 
ment data in one comiminicatkin cyde. 

In order to achieve the above obje^ an image 
transmissfon apparatus according to the present in- 
vention comprises color Image coding means, mono- 
chrome In^e rurHength cod&tg means, and switch- 
ing means for switching the coding means to perforrh 
coding in units of pages in one communicatkin cycle 
depending on whether each page is constituted by a 
odor imgge or a nwnochrome image. 

The switching means switches the coding means 
by using mode setting values 'O' and "1 * so that a col- 
or Inwge and a monochrome image are switched k\ 
accordance wilh or I" set for each page. 

The apparahis further comprises storage means 
for storing coded data obtained by each of the codii^ 
means atieast until comn^nicationof eachpagedab 
Is ended, and the switchmg means selects coded dafei 
obtained by an arbitrary coding scheme in units of pa- 
ges by eelBctwQly outputting coded data obtained by 
one of the coding nneans and stored in the storage 
megr». 

In addition, an Image transmission apparatus ac- 
cording to the present invention comprises color im- 
age coding means, monochrome image run-length 
coding means, and selectbn means for distyiminatr 
ing whether a coding scheme which an apparatus at 
the other end of a cQmmunicatk)n line can harKle to 
a run-length coding scheme or a color knage coding 
scheme, and selecting one of the coding means 
which the appaiBtus at the other end of the line can 
handle, wherein coded data which the apparatus at 
the other end of the line can handle is used for com- 
munication. The apparatus lurthar comprises switch- 
ing mear^ for arbilranly svwtching the coding means 
suitable for coding in units of pages In one communi- 
cation cyd© so as- to perform coding depending on 
whether ead) page is consOhited by a color image or 
a monochronfte image, W the apparatus at the other 
end of the line can handle both the coding sdiemes. 
According to the above-desoribed arrangement 
even tensmisdon document data Inchiding both col- 
or and monochrome document data can be coded by 
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coding schemes suitable for the respective types of 
data, and the coded data can be transm[tted In one 
communlcatron cyde. 

Further, in order to sofve the a foremen tior^ed ob- 
ject, a color facsimile apparatus accoiding to the pres- 
ent rnvention discffminales which of cotor document 
data or monochrome document data a facsjmOe appa- 
ratus at the other end of a communication line can 
handle and performs communication of the data, 
comprising discrimination means for discfimingting 
whether document data which the facsimne at the re- 
ceiving end of the communication One can handle is 
color or monocfirome and comrmmfcation control 
means for controlling to continue the communication 
in accdrtance with discrfmination i^ult by the dis- 
crtnination means. 

Preferably, the discrimination means discrimin- 
ates Which of color document data or monochmme 
documem data which can be handled by the Simile 
at the other end of the communication line using a 
non-standard function command (NSC) which is a 
parameter of a session start command (CSS) and a 
session start positive response (RSSP) ki a session 
layer. 

Further preferably, the communicalion control 
means terminate© the communication ff the discrim- 
ination means discriminates that the facsimile at the 
other end of the comrmmfCation line can handle 
monochrome document data. 

Preferably, the oomn)unicah"on control means 
controls to convert a color image into a monochwne 
rmage to send it if the discrimination mear»s discrim^ 
inalBs that the facsimile at the other end of the com- 
mum'cation line handles monochrome document data 
and an user performs a predetermmed opeiabon. 

Oiherfeaturas and advantages of the present In- 
vention wll t>eapparentfrom the foflowingdescr^iion 
taken, in conjunction with the accompanying draw^ 
ings, in which Gke reference characieis designate the 
same or smHar parts throughout the figures thereof. 

BRi£F DESC RIPTiON OF TtiE DFtAWlNGS 

Flp. 1 is a block diagram showir^ an image trans^ 
mission apparahjs accorxfing lo an embodiment 
of the present invention; 
Hgs. 2A. 2B, 3. 4. 5A and 5B are flow charts 
showing ImsQ^ transmission processing in the 
embodfnent; 

Rg. e is a view showing mage transmission con- 
trol procedures in the embodimem; 
Rg. 7 is a diagram showmg a modification to the 
image tran^bsion oontrol procedures in Rg. 6; 
Fig, 8 fe a diagram showmg in detail a header of 
Compressed image data; 
Fig. 9 is a trfock diagram showing a co/or facsimie 
apparatus according to another embodiment of 
the present invention; 



10 



Fig, 10 is a diagram showing a format of a CSS 
and a RSSP; 

Fig. 11 is a flow chart showing a color image 
Iransmfssion eequence in the embodiment; and 
Fig. 12 is a diagram showing a communication 
protocol sequence in the embodiment 

DETAlt^ DESCRIPTION OF TH E PREFERRED 
EMBODIMEhlf ~~ 



An embocftnent of the present invenb'on wfll be 
described in detail below with reference lo tha accom- 
panying drawings, 

F^. 1 is a block dragram showing the ariange- 
IS ment of an Emage iransmisston apparatus according 
to an embodiment of the present invention. 

Referring to Fig, i, reference numeral 1D1 de- 
notes a scannerfor reading a document nnage to be 
transmitted; 102, a printer for printing out an inrage; 
so 1 03. an image processor for performing monochiome 
conversion and the like; 104, a buffer for temporarily 
storing image data whfch has undergone image proo- 
essing; 106, a memory for storing user data, opera- 
tfen panel Informaikan, and the like; 106, a CPU for 
25 performing overallcontroJ of the apparatus of the em- 
bodiment in accordance with the control procedures 
shown in Rgs. 2 to 6 (to be described lalei)- and 107 
a hard disk, ' • 

Reference numeral 108 denotes a coJor codec 
30 sedton for performing color image coding for color 
bnages; 109. a nin^fength codec section for perform- 
ing run-length coding for monochrcme images; and 
110. a switching unit (SEi.) for swftching the color im- 
age coding scheme and the monochrome imsga cod- 
35 'ng scheme in accordance with read document data. 

Reference numeral 111 donotes a line controller 
fortnansmlsaton and reception; 112, a communication 
line such as a pubiFc line or a leased line; 113. an op- 
eratron panel for receiving an inputoperalton of an op- 
40 erator: 200. a network to which the communication 
line .112 is connected; and 300, another apparatus 
connected to the network 20a 

Communication conbxrf of the embodiment hav- 
ing the above arrangement wil ba described below 
45 with r^erence to the flow charts shown in Rgs, 2A 
2B,5Aand5B. 

TTie following descriptwn is based on the as- 
sumption that one of the following two modes b set 
asan imagestorage paUem by a user soft switch, and 
50 the apparatus operates In accordance with the set 
mode. 

(1) SINGLE mode 



56 



It IS assumed that an apparatus on the Other end 
of a communicatwn line has the same ariangemcnt 
as that of the apparatus of the embodiment, and both 
the apparatuses employ the same coding scheme. 
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Tliatis, assuming thatthe apparatuson the other end 
of the line can Iransmitfrecerve color docunrent data 
in the same manner as the apparatus of the embodi- 
ment, image data coded by ihe color linage coding 
scheme or the monochrome run-lensth coding s 
scheme are stored upon mode setting performed In 
units of pages. 



{2) AUTO mode 
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Image data coded by both ihs color niage coding 
scheme and the monochrome biage nm-length cod- 
ing scheme are stored so that the image data can be 
transmitted reganlless of whether the apparatus on 
theother end of the One employsonlythe colorftnage is 
txxSing scheme orthe monochrome image run-tength 
coding scheme. In the meantime, the apparatus of 
the embod&nenl waits for a mode setting valiie tnd>- 
cating whetherthe color image coding scheme or the 
monochrome image rui^-tength coding scheme is to 20 
be performed for data transmission In units of pages 
fn addttlon. In (2) AUTO mode, the app^atus on 
the other end of the line msqr not have the same cod- 
ing schemes as thoseoftheappaiBlus of the embodi- 
ment Assume, thereftme. that for such a case, the a? 
user soft switch e used to set in advance whether 
communicalion Is to b« performed by using a coding 
scheme which can be accepted by the apparatus on 
the other end of the line, La, VWwt to do if the eppa- 
ratus on the other end of the line cannot handle the 30 
color image coding scheme, although color anage 
data is »D be transmitted- and "what Id do if the appa- 
ratus at the other end of the line cannot handle the 
monochrome frnage run-length coding scheme, al- 
though transmission is to be performed by the mono- go 
chnnne fanage run-longth coding schema". 

Modes set by the user soft Switch include, lor ex^ 
amplaiamodeoflransirfttingthadalaefallpagesac- 
cording 10 the monochrome image run-lengih coding- 

amodeoftransmittlngthedaiaofaDpaflesacconling 4o 

10 the color tmaga coding scheme? and a mode of ter- 
minating transmission. 

Transmission of data of several pages ihehidinfl 
Dom color and njonodwome document data (a book 

dooimeni in this case) wOlbedesoiibed below on the «s 
above-described assumptions. 

When document data transmission is to be per- 
formed, processing in step S101 h F^. 2A Is started 
In step S101 . a document to be read fret is set on the 
scanner 101. A mode setting key is then operated so 
throishtheoperation panel 113 to perfban mode set- 
tog for each page so as to determine whether the 
document is to be transmuted upon color Image cod- 
ing or monochrome image ruiHength coding With 

this processing, the flow advances to steps S104 and ss 
S105 thmugh steps S102 and S103 to storm thelnput 
modesettmg value for each page In the memory 105 
Subsequently, a switch for starting a document 



read operation (this key will be referred to as a mage 
read ksy hereinafter) is operated through the opera- 
tion panel 113. With this processing, theflowadvan^ 
as horn step 8103 to step S106 and the subsequent 
steps. 

In step SI 08. the Image read key s operated to 
read out the mode setting value for the nth page to 
be read. In step S107, the set document is read by the 
scanner 1 0l in units of pages. 

If it is determined in step S108 that the storage 
pattern set by the user soft switch is (1) SINGLE 
mode, the flow advances to S109. If it is (2) AUTO 
mode, the flow advances to step Sllz 

(1) SINGLE mode is a mode in which the appa- 
ratus on theothercndof thBlinehasthG same coding 
schemes as those of the apparahis of the embodi- 
ment In this case, since only necessary oompfEssed 
data IS to be Stored. Imago processing of the read im- 
age data is performed by the image processor 103 in 
accordance with the mode setting value. That is. if it 
Is determined in stepSlog thai the setting value for 
the document during scan processing represents 
color codmg scheme', e.g., if the mode setting value 
. ""V."^ "color- is determined, the flow advances to 
step S110 to store knage data coded by the cotor im- 
age coding scheme. The flow then advances to step 

If the mode setting value is "V and Vun-length" 
is determined, the flow advances to step S111 to 
store image data coded by the monochnxne image 
run-length coding scheme. The flow then advances 
to step S114. 

■nie Odor code storage processing subroutine h 
step S110 win be described in detail below with refer- 
ence to Rg. 3. 

'n cotor code storage processing, the image data 
input by the scamwrlOl fesubjeclBd.ascolorfcnage 
data, to image processing in step S201. In step S202, 

K ^ hi 

buffer 10*. The flow then advances to step S203 to 

check the setting value sat In steps S104 and S105 

so as to switch the codpfig scheme to the color «nage 
coding sisheme by using the svirilching unft 110 hi 
step 5204. the coJor linage data is read out from the 
buffer 1(}4. and colorfmage coding of the data is per- 
formed by the oohir codec section 1 08. f n step 205 
the resultant compressed data is stored in the hard 
disk 107. and the roubne is endedL 

The monochrome image run-length code storage 
processing subroutine in step Sill will be described 
m detail below with refietence to Hg. 4. 

In step 207. the bnage pnscesai)r 103 performs 
im^e processing including monochrome oonveraion 
with respect to the image data input by the scanner 
101. InstepSZOS, the image data is stored, as mono- 
chrome onage data, in the buffer 104. in step S209 
the previous setting value is checked to switch from' 
the ooku- codec sectnn 108 to the monochrome im- 
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age run-fenglh codec sect iOJil 09 C hrough Ihe switch- 
ing unil 110. In step S210. the image data is read out. 
and monochrome inage run-lengih coding of the 
data IS performed l>y ihe run-length codec section 
1 09. In step S21 1 . tne rasuliant compressed data is 5 
' stored In the hard disl 107. 

When the atMve-^^descfibed storage processing is 
completed, the flow advances to step S114 in F\d 2B 
to check whether coding of ooe page is completed. U 
NO in step SII4. the flow returns to step S107. This 10 
image processing is repealed unia coding of one page 
» completed. Thai is. a coding scheme suitable far 
each image data is selected, and either compressed 
color data or compressed monochrome data is stored 
in the hard disk 107. 

If YES in step S114. Ih« flow advances to step 

5115 to check whether coding or aP the set pages is 
compteted. If NO In 5115. ihd ftow advances to step 

5116 to inoemeni the page count tiy one. and the 

now returns to step S106 to repealeUy perform the 20 
same processing as descntied above. Starting from 
the (Operation of reading out the setting value for the 
next page. 

If it te determined in step Sl15 that coding of all 

thepagesiscomple«ed.thenowrBturnstostepSl02 3s 
to execute the Initral key inptA wail processing. If an- 
other page added, data leaditoding processing is 
performed in the same ntarwier as described above 
(steps S104 to Sl16).an*lhe now returns to thestep 

oflnrtialkeyinputwaltprooesslnginlhesamemanner so 
as described above. 

When a start key is operated, the flow jumpa from 
stop S103 to the transmisskin processing shown in 
P"ge.5Aand5B. 

"fit is determined in Slap S108 in R9.2B that the 3s 
storage pattern by the user soft switch is (2) Al/TO 
mode, the apparatus at the other end of the line may 
not have the same coding schemes as those of the 

embodimentof Ihe embod-BnenU Even in sucha case 
communlcetion may be required to be performed by 40 
using a coding scheme whwh the apparatus on the 
other end of the line can handle. 

Per this purpose, according to the embodiment. 
When the AUTO mode is set the read image data is 
processed by the two coding schemea. Le„ color wn- 45 
age coding shown in r«. 3 (step S112) and mono- 
chrome inage ruivlengl h coding shown in Hg. 4 (step 
S113) in steps S112 and S113. and Iherespective re- 
sultant data are stored in the hanj disk 107. 

More specifically, in step Sll2, shnnar to Ihe so 
case of the SINGLE mode shown in F^. 3, after im- 
age processing is performed, the data conpressed 
by the color inage coding scheme is stored in the 
hard disk 107. In step S113. simDar to the case of the 

SINGLE mode shown in Rg. 4. after image process- ss 
ing including monochrome convennn is perforrr^d 
wtth respect to the image dala. the resultant data is 
compressed by the monochrome hiage run4ength 



coding scheme and is stored in the hard disk 107. 

The flow then advances to step SII4. and this 
image processing is repeated (steps 5106 to 5108 
and steps SII2 to S114) untn one-page image dala 
IS completeiy processed. Upon completton of image 
processing of one-page image data, the flow returns 
to the step of key input waft processing. That is. ft is 
checked virheiher all the set pages are processed 
(step S115). If NO in step S115. the processing is re- 
peated (step S11B, steps SIO6 to S118. and steps 
S112 to S115), starting from the step of reading out 
the setting value for the next page. If image process- 
•ng of all (he pages is completed, the ftowrelunB to 
«ie^ Step of initial key input wait processing (step 

faiioiherpa9eisadded.dataread/oodingi3per. 
formed (slepsS104 to S1 08 and steps Sll2 to 5116) 
m the same manner as in the SINGLE mode descri- 
bed above, and the flow returns to the step of Initial 
key input wait processing. That is, in (2) AUTO mode 
two data. Le.. compressed color data and com^ 
pressed monochrome data arestored/heW in the hanl 
disk 107 for each Irnage data. 

When image data to be IransmiUed are sequeit- 
tially stored in the hard disk 107 in the above- 
described manner, the start key is operated to trans- 
mil the stored data to the apparatus at the other end 
of the line. When the start key is operated, the now 
8*^ces from step SI03 in Rg. 2A to step S301 m 
Fig. SA. 

Data bensmission to an sppofBtus on the other 
end of a communication Nne Mil be described below 
with reference to the flowchart shown in Figs. 5A. 56 
and the communkation confrol procedures based on 
the.flow chart and shown In Rg. 6. • 

In transmission, line connection processing is 
performed Rist by the line controlier 111 with respect 
to an apparatus on the other end of the line, e.g, an- 
other apparatus 300, connected to the network 200 
In step S301. m this case, in a sesskin layer proce- 
dure of the transmission control procedures shown h 
Fig. 6, the coding schemes (the color image coding 
scheme and the monochrome image run-length cod- 
ing scheme) of the apparatus of theenAodimentaie 
informed by using a NSC(norvstandard function com- 
mand) as a parameter of a CCS{sesskin start com- 
mand). in step S302. the coding scheme cr schemes 
of the apparatus on the olherend of the line is iden- 
trffed by a RSSP (sesston start posithre response) re- 
cewed fnm the apparahiS on the other end of the 
line. 

If it is determined on th« ba^ of the RSSP that 
the apparatus on the other end of the line is also ca- 
pable of performng both the color vnage coding 
scheme and the monochrome image run4enflth cod- 
ing scheme, the flow advances firom step S302 to 
Step S303. and a setting value for each page is 
chedted. asin step S304. startingfrom theffrsttrans- 
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mission page (step S303). Compressed image data 
coded by color image coding or compiBssed image 
data coded by monochrome imags run-length coding 
IS selected in accordance with the setting vaTue and 
the selected compressed Image data is hansniated 5 
while irrrormalnn indicating whether coJor image cod- 
ing or monochrome knagd nm-length «^ing is per- 
formed is set In a header added to the image data 
(step 3305 or S311). This prticessfng is repeated untfl 

In abownenlioned step S304. whether the Im- 
age of a page to be bansmitted next is coded by cotar 
image coding or by monochnMne image run-Iength 
coding determined by transmitting a COPB and to *5 
recewe a RDPBP asshown in Rg. 6. and then the de- 
terminalion is notified. 

When the transmission is completed, the line is 
dBOOnnected in step S314, and unnecessary daia is 
eras^ in step S315. thus completing the processing 20 

(5316}. 

In this case, as descrfted above, in both (1) sin. 
GLE mode and (2) AUTO mode. Image data coded by 
color image coding and monochrome inage run- 
length coding in acconiance wWi a mode setfing vaN 25 
ue far each page are held. Therefore, compressed 
data processed by color image coding or o-npressed 
data processed by rurHength coding can be transmit- 
led m step S305 or S311 without being imposed by 

speciBllimiiation3.onIybyselectlngoneofthecodina 30 
Schemes. " 

If it Is determined in step 8302 that the apparatus 
onllia other end of the line employs only the mono- 
chrome image nin-lengih coding scheme, the flow 
advanc^to step S308. Similarly. If it is determined 3S 
m 8 ep 8302 that the apparatus on the other end of 
he line employs only the color image coding scheme, 
Ihe flow advances to step S31Z In either case, the 
flow branches from step S308 orS3l2 to the SINGLE 

mode or the Al/TO mode in accordance whh a stor- ^ 
age pattern set by the usersof t switch. In the case of 
the SINGLE mode, since the apparatus on the other 
end or the line employs a single coding scheme. 
transmlssioncannotbeperformedTherefore.Inboth 

the|asM.theflowadvancesl05tepS3l4tolefmin- 4S 
ate the b^nsmission processing. 

«nthecaseoftheAln^Omode.theflow8dvances 
S^S?l*'u®^^^*°'=^'*^'~^^«»''vtheuser 
st« swrtch. If the mode set by the user soft switch is 

J!tf!^'^'*''"'™""9«ransmis3ioncrisnotamode so 
oftransmittjnfl data by a coding scheme Which an ^ 

Stf rJiL?r '^^ 

wfll be described later, the flow advances to step 

5314 to terminate the tiansmis^ 

nJ^!^J^^ set by the user soft switch is the S5 
mode .^ansmtfting date by a coding scheme which 
an apparatas on the other end of a line can handle, 
the transmission processing is continuously per- 



formed by using a coding scheme whteh the appara- 
hJsontheotherendofthelinecan handle. More spe- 
cifically, if only the monochrome in^ge run-length 
coding scheme can be used, the How advances to 
step S310 and the subsequent steps, thus selecting 
compiBssed data processed by the monochiome im- 
age rurHength coding scheme for all the Hansmis- 
ston pages, and transmitting the compressed daia 
whDe setting information indicating monoehmme im- 
age run-length coding in a header. 

In contrast lo this, if only color image cod™ 
scheme can be used, the flow advances tostep S3ra 
and the subsequent steps, thus selecting com- 
P«^ed data processed by the color image coding 
schone for an the transmission pages, and transmit 
tmgthe compressed data WhDe setting information In- 
dKxihng color image coding in a header. In either 
case, after transmission of the data of all the pages 
f "^a^' ^"^ disconnected, and unnis- 
sary data B erased. With thlsopeiatioTi, theiransmis- 
sion processing Is coinpleted (steps S314 to S3ie) 

Although the above description exemplifies 
iransmissmn acoording to the embodiment of the 
present mventfon. the present invention can be ap- 
plied lo a case wherein the ebove-described trans- 
mission is performed with respect to the apparatus of 
the embodiment In this case, the coding schemes 
emp^ed by the apparatus at thy bansmitting end 
and the apparahjs of the embodiment are determined 
onlhe basis of -CSS- and -RSSP", and received date 
coded by the color image codbg scheme or the 
monodiromo itiage rurMei^th coding scheme is do- 
coded by a corresponding decoding scheme. 

As d^cribed above, according to the embodi- 
menl, whentransmisston document data having both 
color and monochrome document data is to be bans- 
mitted, since the coding schemes can be switched in 
unus of pages during one communicatioii cyde. the 
foliowng advantages can be obtained. 

(1) In bansmtssion of monochrome document 
data, the color fcnage coding scheme need notbe 
used; thereby effectively preventing an ncrease 
n cost due to printing of a Uacfc portion In three 
colors, Le.. red. gpeen, and blue, unnecessary 
colorfng.ofa White porlton. and blurring of a color 
at an e<^e portion flf a character or the IIwl 

(2) to transmission of color document data, the 
monochrome tmage run-Iength coding schema 
need not be used, thereby preventing the kymn. 
venience that the color document data can only 
be trananitted as monochrome Image data 

(3) Transmission document data including both 

rolor and monochrome imagedocument daia can 
be tmnsnfilBd in one communication c^de. 
thereby preventing an increase in bansm^ion 
cost for separately transmitting color document 
data and morochrwne document data. In addi- 
tion, a cumbeisome operation of sorting doc»- 
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merits need not be performed 

In addition, according to the embodiment, the ap. 
paralus has a function of conununicating coded data 
corresportdfng to an apparatus on the other end of a 
communicatton line after line connection is per- 5 
formed, and coding schemes which the apparatus on 
the other end of the Inia can handle are checked 
Therefore, even K coding schemes which the appara- 
tus on the other end of the line can handle ar© not 
checked in advance, since code data corresponding w 
to the coding function of the apparatus on the other 
end of the line is prepared, smooth transmission can 
be performed without repealnig a coding operation. 



Olher Embodiments 
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In the above-described embodiment, a storage 
pattern s set by the user soft switch. However, the 
present invention is not limited to this, "rue image read 
key may be replaced with two keys, I.e.. a "selection 20 
image read key* and an -automatic image read key- 
corresponding to (1) SINGl^ mode and (2) AUTO 
mode so that the two modes can be swrlched l>y a key 
input. ' 

Similarly, this case, in (2) AUTO mode, an ap^ 25 
parabis at the receiving end may not have the same 
coding schemes as those of an apparatiis at the 
transmitbr^ end. In setting modes by means of the 
user soft switch to perform communication by coding 
schemes which the apparatus at the transmitting end sa 
can handle, in addition to the above-described setting 
values, a setting vakie indicating an apparahis at 
the other end of a l?ne employs oniy the color image 
coding schen^e, only data coded by color image cod- 
ing is transmitted" and a setting value indicating "If an 35 
apparatus at the other end of a line empfoys only the 
monochrome image ruxMength coding scheme, only 
data <joded by monochrome image mo-length coding 
IS transmitted" can be set by using mode setting val- 
ues. 

In addilKMK in the above embodiment, mode eet- 
ting values indicating colorAnonochrome image run- 
length coding schemes for several pages are stored 
in the memory 105 through the operation panel 113 
in the order in whfch they are read in advance by the 45 
scanner, and a mode setting value is read out from t he 
men>ory 105 every time coding of one-page data is 
completed. Therefoie. the present invention can be 
awrfied not only to transmission of book document 
data bat also transmisskm of data automatfcallyread 50 
by an ADF una. Furthermore, the cotorAmnochrome 
>mage run-length coding modes can be swrlched 
through the operation panel 113 every Bme on^ge 
data is read by the scanner. 

In the above embodiment, processing of image 55 
data Is performed m units of pages. Howev^, the size 

ofeachblockmaybearbitraraysetfnaccorrfancewrth 
the capacify of the buffer 1 04. 



As a scan method of reading a document, an ar- 
bitrary method such as a raster scan method or shut- 
tle scan method can be employed. 

In the above embodiment, scannrngrtransmis- 
sion is performed from the first page. However, one 
or both of scanning and transmission can be per- 
formed from the last page by changing page settfrw 
and UP COra/DOWN setting. 

Note that the present inventfon may be applied to 
a system conslftuted by a plurality of units and to an 
apparatus constituted by one unit 

Furthermore, it is dear that the present inventkm 
can be applied to a case wherein data transmission 
can be realized by supplying a program to a system 
or an apparatus. 

As has been described above, according to the 
pnesent invention, even transmission document data 
including both coJor and monochrome document data 
can be coded t>y the coding schemes suitable for the 
two types of data, and the coded data can be trans^ 
milted in one communication cyde. 

Moreover, since coded data corresponding to an 
apparatus on the other end of a communication line 
IS used for communication after coding schemes 
which the apparatus on the other end of the Kne can 
handle are checked upon line connection, smooth 
transmission can be performed even if coding 
schemes which the apparatus on the other end of the 
line can handle are not checked in advance. 

It Should be noted that in Fig, 6. -CDCLP" stands 
for a command for document capability list positive; 
"RDCU>', a response of document capability list pos- 
ith^; "CDS", a command for documentstart; ^CDPB'. 
a command for document page bound^ "RDPBp-i 
a response of document page boundary positivei 
"CDE*, a command for document er*d; "RDEP* a 
sponse of documeht end positive; -CSP, a comlnand 
for sasskm end; and -RSEP", a response of session 
end posrtiva 

In this embodimenl. a CDPB command is trans- 
ferred and a RDPBP response is received for each 
page so as to determine whether a page to be trans- 
mitted b a color image or a monochrome image and 
noljfy the determinatk^n to an apparatus at the other 
end of a communication line. 

Rg- 7 shows a modification to the image Inans* 
rnissron control procedures in Rg. 6 In the rrwcfifica- 
tion, compressed image date can be transmitted with- 
out transmiltir^ a CDPB and recehfkig a RDPBP fur 
each page. 

Fig. a shows in detaD a header of the above com- 
pressed image data. 

As shown m Rg. 8, In the header, three bits are 
assigned tDsheetsizfiL For example, ahcesM. 64. B5, 
A3 and AS are respectfveiy disoiminaled. 

Anotherthree bits am assigned to an image com- 
pression scheme. For example. MMR (modified MR) 
scheme. JPEG (joint photographic codmg experts 
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group) scheme and JBIGOointbHlBvel coding experts 
group) scheme can l>« discrimmated. 

Further, hra biis aro assigned lo cdor/niono- 
chrome discriminaiioo. Whether a page to be frans- 
iTOtted « a color nnage or a monochrome imafle or s 
Ihe both can be discnminatsd. 

Next, another embodmenl of the present foven- 
tion wiU be described below with reference to Figs 9 
to 12. The following desoipiion is based on the as- 
sumption thai an image transmission apparatus Is a io 
color;monochron»e facsimle apparatus connected to 
an ISDN. 

Rg. 9 is a bteA diagram showing a cdor/mono- 
chrome facsfmHe apparatus in the embodiment In 

Fig. 9. reference numeral 201 denotes a CG(charao- is 
ler genaratoij circuil for generating fonts to be printed 
in vanous reports and page headers or the lice: 202 
a CPU control olrcoiL indudihg a ROM and a RAM. far 
contnilifng the (werall apparatus; 203. a Df^ (direct 
rnemory access) contrd ciront for transferring image 20 
aata among memones withoui the CPU 202; 204 a 
crtorAnonochrome conversion drtulu including a y 
wnverston Circuit which converts a ClklYK Image Into 
RGB image or cohveisely. RGB mage into a CMYK 
Irrage. for com^erUng a color •nage into a mono- 25 
chrome Image and convening a muUMbvel image to 
a binary image; 205. a frame memory for developing 
•masedatafbreach block:206. acommunicationccv 
troHer for controlltng callingfreceiving-can process ' 
and date transmission/reception process between an 30 
apparahis at the other end of e con«>unlcation line 
uang a communicattan protocol. 

ro, l"""^"^ ^ conlrolter 

ror controirng a key kiput unit 20ft. 3 display unit 209 
a 8cannergnil2l0 and a primerunit 211. Thekey ir>! « 
put umt 20a receives Instructions from an user by key 
entry(usrn9e.g,asin9le-to«chkey. ten-keys, a start 
and a stop key). The dsplay unit 209 notifies va- 
nous information (e^.. ^neriwyfun', "out of paper* 

out of mk". and a communication stahis) to the user w 
with a message displayed on a LCD or on/off of a 
LED. The scanner unit 21 0 reads an original a des- 
ignated mode (ag.. "sheet aiJiB-. -character/photo. 
graph. densayand'colorth>onachrQmo-).Theprin- 
lerunrt211o«tputeimagedalaandcha,3Cterdateon ^ 
a recording sheet Numeral 212 denotes an image co- 
dec (codingAfecoding) circuil for compressing and ex- 
panding coIorAnonochrome image data: 213. a SCSI 
Jmall computer system interface) for a hard dlsk^ 
214. a ron-volatle memory (hard disk): 215. an im- 50 

oJ^US""^ ^ '•"^ the 
overau system. 

of.Sw?^"^^" ^^^a'rfaparameterformai 
l and 

i?®'*™® s^»n start posith«» com- ss 
mani ,„ Fig. 10. F1 (fiekl 1) isforthe Ss coJS 
and F2. parameters of the CSS commandL F3 is for a 

parameter •noo-standaidfwnafon"«cluded in F2, F4 
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included in F3 is a ReW storing niage information F5 
'^^^ and F6. parameters of the 

RSSP command. F7 is fora parameter -non-standaid 
function" included in FB. F8 indiided in F7 is a field 
where image information is set 

A color image transmission sequence In this em- 
bodimeni will be described below with reference to a 
flowchart1nn3.11 and a commimfcalton protocol se- 
quence in Fig. 4. se- 

In Rg. 11. firat transmission is started by an op- 
erator's inslniction, and the flow advances to step 
311. where layers 2 to 4 are connected by the coni- 

iinmicationcoritiioller206. In stepSl2. the parameter 
which Identifies the image Inforriiation included in the 
non-slandard function parameter of the CSS com- 
mand Shown in Fig. 10 is set to be a color image In- 
formation. As Shown in Rg. ij. the css command Is 
transmitted to a f^ceimile at the other end of a com- 
munkatfon line, and when the RSSP response is n- 
^ »he now advances to step Si3, in which 
wheth^ a parameter of the receKred RSSP4ncludes 
8NSC(non-standardfunotton command) is checked. 
» the parameter tadodes a NSC. the flow prt«eed9 
to stop S14 in which whether the NSC includes a 
r.f^^^' indicating inage Information is checked. »f 
the NSC inchides a parameter Indicating image fcilor- 

bon B checked In step S15. If It indicates a color im- 
age, a CDa (command document capability list) 
command is transmitted to the facsMe on the re- 
cetvfng side as shown in Fig. iz. ^ a RpCLP 6^- 
sporwe documentcapabflily list positive) command is 

^"^^ Sie, after a CDS (command document 
elar^ command has been tmnsmitted. image data 
transmission is performed using a plurality of CDUl 
<»™«ands. When the whole lransmissfo„ b eon^et. 

a CDE (command document end) is transmitted; 
Th^after. a RDEP (response document end posf. 
tfve) from the receiving side is received, and a CSE 
(command session end) is transmitted When a RSB» 
O^e^nse sessbn end positive) is received. the flow 
advances to step S17. where the Iayers2 to 4are dis- 
connected and the bansmission process is terminat- 

r« J?!!.* ''loi?^''^'*' tfedecidedthatlhe parame- 
ter of the CSS does not include a NSC in step S13. 

or a IS decided that the NSC does not include inage 
irrformatkin n step SI 5, or further ft is deaded Umt 
the content of the Image Information is nota color im- 
age m Stop S16. the flow advances to step SI 8 h 
which whether a current mode is for disconnectlno 
the communication ischecfced by examining thecoi^ 
tent a soft switch. V it is in a disconnection mode, 
a CSE IS transmitted and a RSEP is waited, then the 
proDKis proceeds tostep S17. However, if tt is not h 
the disconnectfon mode, the flow advances to step 
S19 where well known conversfon of color image data 
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mlD monDchrome image datd by the coloiymono- 
chrome conversion drcuii 204 fe performed, and 
then, as described above, a CDCL is transmitted and 
a RDCLP is waited. Thereafter, the flow returns to 
step SI 6 where the image data converted into morx>- 5 
chrome are transmitted. 

As described above, according to tfits embodf- 
menl. which document data of color or ironochrome 
the apparatus on the receiving side can handle can 
be confrmed by transmitting a CSS and receiving a 10 
RSSP in the session teyer. By this arrangement, im- 
age data transmission can be performed regarcfless 
of color or monochrome document data which the ap- 
paratus on the receiving side handles. In case where 
an original including an image which must be received ts 
as a cotor image, if the appaiaius on the receiving 
side fe a monochrome fticsimiie. the corrwtunlcation 
line can be disconnected in midK»urse. 

In the above-described embodiment, a NSC 
which is a parameter of B channel in an ISDN fe used, 20 
however, other parameters such as HLC and liUl 
whrch are parameters of D channel in the ISDN can 
be employed. 

Further, in the embodiment, image convert of 
color image data to monochrome image data fe per- 25 
formed when it rs found thai the apparatus on the 
other end of the communicatFon L'ne is not a colorfao- 
simile. Hovrever, the image conveiston can be per- 
formed Ajring ifnage data transmission. 

According to the present invention, there can be 30 
provided a color fpcsinfle apparatus which discrimin- 
ates whether a facsimile apparatus on the other end 
of a communication line handles color document data 
or monochrome document data and performs coirv 
nr>unIcatlon of the data. As the ap^ratus accordhig to 35 
the present invention comprises the discrimination 
means for discf»ninating if document data which the 
facsimile at the receMna end handles is color or 
monochrome and the communication control means 
fbr contmfh'ng communication in accordance with dis- ^ 
cnminatbn result by said . discrimination means, it 
can control to continue the communication corre- 
sponding to document data which the apparatus at 
the receiving end handles. 

The present invention fe not limited to the run- 45 
length coding scheme as a monochrome image cod- 
ing -scheme, an anlhmetic coding s<^e can be 
used. 

As many apparently widely different embodi- 
ments of the present kiventFon can be made without so 
departing ftom the spinl and scopethereof, it fe to b© 
imderstood t hat the invention is not llmJted to the spe- 
cific embodiments thereof except as defined fn the 
appended daims. 

55 



Claims 

1- An image transmission appaiatus comprferng: 

color image coding nneans; 

monochrome im^e coding means; 

switching means for switching said coding 
means to perform coding in units of pages in one 
communication cycle depending on whether 
each page is constituted by a color image or a 
monocfttwne image; and 

declaration means, for delern^'ning which 
of a color image or a monochrome ktiage is to be 
transmitted and notifying the determination for" 
each page. 

2- The apparahjs according to daiml. wherein said 
switching means swftches said coding means tjy 
using mode setting vaMes "0" and "1" so that a 
color image and a monochrome image are 

switched in accordance with "0" or-rsetforeacfi 
page. 

3. The apparatus according lo dalm 2, wherein the 
mode setting values used by said switching 
means are set In advance by a user soft switch. 

4. apparatus according to daiml.furtherconv 
pnsing storage means tor storing coded data ob- 
tained by each erf said coding means at least unti 
communication of each page data b ended, 

wherein £^id switching mgans selects cod- 
ed data obtained by an art)itrary coding scheme 
in units of pages by selectively ouiputtrng coded 
data obtained by one of saki coding meane and 
stored in said storage means. 

5. The apparatus according to daimt fiirthercom- 
prising ti^nsmission means for transmitting hfor- 
malion indicating a coding scheme used for each 
page, 03 a protocol, to a receiving end upon 
switching of the coding scheme for each page. 

fi. An image transntssion apparatus comprising: 

color intage coding means; 

monochrome sriage coding means; 

selection means for discriminaUng wheth- 
er a coding scheme which an apparatus al the 
other end of a communication line can hancfle fe 
a rrwnochreme coding scheme or a color image 
coding scheme, and selecting one of said coding 
means which the apparatus at the other end of 
the Iffie can handle; arKi 

dedaralion means, for determining which 
of a color Image or a mofjochrome ^age fe to be 
transrrwtted and notiTying the determination fbr 
each page. 

wherain coded data which the apparatus 
allhe other end of the line can handle fe used for 
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coninunicalion, 

The apparatus according to claim 6; forther coirv 
prising switching means for arbitrarily switching 
said coding means suitable for coding In unils of 
pages in one communication cyde so as lo per- 
form coding depending on whether each page is 
consUhJled by a color iroge or a monochrome 

image, in he apparatus atme other end of the line 
can handle both the coding schemes, 

J' The apparatus according to claim 6. fijrther com- 
prising transmission means for transmitting Infbr- 
maUon mdicating a coding scheme used for each 
page, as a protocol, to a recehmig end upon 
sw»iching cd the coding scheme foreach page. 

L An image transmission apparatus comprismg: 
color OTiage coding means; 
^'^^wfironfte image coding means; 
Stooge moans for storing cpded data ob^ 
lalnad i>y both said color image coding means 
and saSd monocnrome Image coding means: 

•eiectioo means for discriminating wheth- 
er a ca^ng scheme which an apparaius at the 
other end of a corrwwnication fine can handle Is 
a todiog schema or a color image cocfing 
scheme, and selecting coded data which the ap- 
panilus at the othcsr end of the line can receive; 
dedaration means, for determining which 
a coior Riago or a monochrome image is to be 
transmitted und notifying the determkiatlon I6r 
eachpagorand 

transmission means for transmitting the 
coded daia seledad by said selection means 
Which can be nH»rved by th9 apparatus at the 
other end of Ihe »ine. to the apparatus atthe other 
end of the line. 
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]^«3P«««>i«ac«Hdkigtodalm9.whereinsaW 
setectroo means selects suitable data of the cod- 
ed dala In units of pages in one convnunlcatSon 
cyde depending on whether each page is consti- 
ftiied a color imaQe or a monochrome miage. 
if the apparatus at the other end of the line can 
receive both types of coded data. 

11 TTja apparatus acoofd«g to dab! 9, ftjrtheroom- 
Pnsing transmissbn means for transmitting infdr- 
mation indicating a coding scheme used foreach 
Pa^e. as a protocol, to a receiving end upon 
switching of the coded data for each page. 

1^ An image transmission apparatus which discrim- 
fttates which of color document data or forittono. 
Chrome document data an apparatus at the other 
end of a commumcatbn line can handle and per- 
forms communication of the data, comprfsingT 
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dKcrtnination means for discriminaHrn 
Whether document data which the facslmiJe at 
theother.end of a communication line can handle 
IS cotor document data ormonochri)mB document 
data; and 

communication control means for conliol- 
^ng to contimie the communication in accor, 
dance with discrknination iBsult by said disomv 
ination means, «'s»cnrn- 

13. The apparatus accoitling to daim 12. whereh 

said discriminatiGn means discriminates which of 

color document data or monochrome document 

date the facsunfle at the other end of tte commu. 

ntebon line can handle with slr nsC (non-stan- 

dard^n^fon command) which is a paramelerof 

a CSS (session start command) and an RSSp 

(session start positive response) in a session lay. 
er* ^ 

14. The apparatus according to daim 12. Wherein 
said comirunication control means dfeconrecls 
ihe communicaUon ff said discrimination means . 
deoroninates that the laesimna at tiw other end 
of the communicatfon ifna handjes monochrome 
document data. 

15. The apparatus according to daim 13. wherein 
eajd communicatloo oontrd meaiis connoia to 
oOfTwt a coior image into a monochrome knage 
andlransmit the converted image if saiddiecrim- 
ination means discraninates that the focsimle at 
tfie other end of the communication line handiea 
monochrome document data and an user per- 
forms a pfedetermined operation. 

16. A method of transmitting image data, comprising 
the steps of: ■» 

generating lypa data identifying a colour 
nna^B or a monocftrame bnage; and 

«h<. ."^'^.''^ data for transmission, 
wherein the type of coding pertbrmed. colour hn- 
age coding or monochrome ftnage coding, ts de- 
termined l»y said type data. 

17. A m^ according to daim 16, wherein said 
•ype data is generated on a page-bysage basis. 

ia A method acooiding to daim 16 or daim 17 
wherein said type data is generated by an opett^ 
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